The purpose of this study was to establish the relationship between obesity and lumbar range of motion in 300 randomly selected normal, healthy school going children (150 boys and 150 girls) aged 6-15 years of Amritsar, Punjab, India. Height, weight, body mass index (BMI), percent body fat, percent lean body mass, lumbar flexion, lumbar extension and lumbar lateral flexion were measured on all the subjects following the standard techniques. The findings of the study indicate highly significant negative correlations both in boys and girls, between BMI and lumbar flexion (r= -0.528 and -0.393 respectively), lumbar extension (r= -0.339 and -0.471 respectively) and lumbar lateral flexion (r= -0.421 and -0.318 respectively), between percent body fat and lumbar flexion (r= -0.393 and -0.247 respectively), lumbar extension (r= -0.221 and -0.413 respectively) and with lumbar lateral flexion (r= -0.340 in boys only). It could be concluded that obesity in terms of BMI and percent body fat has some strong association with lumbar range of motion in the studied samples.
INTRODUCTION
Childhood obesity, now days, has become a serious medical complication and global epidemic 1 and physicians are increasingly recognizing that obese children experience considerable comorbidities 2 . In adults, too, obesity has been associated with musculoskeletal pain 34 . According to a study conducted by Jugesh et al 5 on 2008 school children aged between 9-15 years, the prevalence of obesity and overweight was 11.1% and 14.2% respectively in India. Discrimination against overweight children begins early in childhood and becomes progressively institutionalized 6 . Recent literatures 156 showed increase in overweight among children and teens. Since last four decades, for children aged 2 to 5 years, the prevalence of overweight increased from 5.0 percent to 13.9 percent; for those aged 6 to 11 years, prevalence increased from 6.5 percent to 18.8 percent; and for those ages 12 to 19 years, prevalence increased from 5.0 percent to 17.4 percent. These increasing rates of obesity and overweight have significant implications to the health care community 7 . Body mass index (BMI) is commonly used to identify obesity. It is also obvious that obesity was defined as a BMI ≥27.8 for males and ≥ 27.3 for females 8 .
Adequate range of motion is necessary for the acquisition and maintenance of normal spinal movement patterns in the developing child 9 . During the growth and maturation process, spinal posture and mobility provide forces that contribute to the shape of the individual vertebra, which ultimately contribute to the posture and mobility of the mature spine 10 . Tanz 11 found great variation in mobility between subjects in both children and adults, the children in his study had notably larger average mobility than the adults. Taylor and Twomey 12 found that children from birth through 12 years of age had greater lumbar spine mobility in total flexion-extension and in rotation than those of 13 to 17 years of age and adults had less mobility than the 13-to 17-yearold group. Both adults and children were found to have great individual variability in lumbar spine mobility. So far sex differences are concerned; Haley et al 13 stated that girls had greater lumbar spine mobility than boys in flexion and side bending. Konndratek et al 14 provided the basic normative values for lumbar range of motion in children. Despite the greater prevalence of musculoskeletal disorders in obese adults, very few literatures are available regarding the consequences of childhood obesity on the development and functions of the musculoskeletal system. To fulfill the lacunae the present study was planned.
MATERIALS AND METHODOLOGY
The present cross -sectional study was based on randomly selected 300 normal healthy school going children (150 boys and 150 girls) from Khalsa College Public School, Amritsar, Punjab, India. The data were collected between July to October, 2007. Subjects were taken from the age groups 6-15 years with 30 subjects in each group (15 boys and 15 girls). Subjects were excluded in case of presence of any condition affecting spine or lower limbs including inflammatory disorders, neurological diseases, metastatic disease or low back pain. The age of the subjects were recorded from the school record, the subjects were divided in such a way that "age 6", for instance refers to the children aged 5 years and 6 months through 6 years and 5 months and 29 days. Demographic information was collected in the form of questionnaire from each subject (with the help of the respective parents in case of small children). The study was approved by the local ethics committee.
ANTHROPOMETRY
The various parameters, viz. height, weight, BMI, lumbar flexion, lumbar extension and lumbar lateral flexion were measured by standard methods15,16,17 . The height was recorded during inspiration using a stadiometer (Holtain Ltd., Crymych, Dyfed, UK) to the nearest 0.1 cm, and weight was measured by digital standing scales (Model DS-410, Seiko, Tokyo, Japan) to the nearest 0.1 kg. BMI was then calculated using the formula weight (kg)/height2 (m)2. Lumbar flexion, lumbar extension and lumbar lateral flexion were measured as per the methods described by Mayer et al. 16 with inclinometer. Percent body fat was measured according to Siri's equation 17 
Data analysis
Descriptive statistics (mean ± standard deviation) were determined for all directly measured and derived variables. Comparisons between school going boys and girls for all the measured variables were made using an independent t-test. Pearson's correlation coefficients were used for correlation coefficient test. Data were analyzed using SPSS (Statistical Package for Social Science) version 7.5. A 5% level of probability was used to indicate statistical significance.
RESULTS AND DISCUSSION
Table1a and b show the distribution of mean values and standard deviations of height, weight and BMI in school going boys and girls of Amritsar. In height, both boys and girls have a specific trend of age wise increment with girls having higher height than the boys do until the age of 9 years after which boy's attained higher height. The minimum mean values for height were recorded as 117.93cm in boys and 120.01cm in girls in the age group 6+ years and the maximum mean values 168.23cm in boys and 157.78cms in girls in the age group 15+ years with highly significant differences (p≤0.001) in the age group 9+ years (t = 4.66) and 15+ years (t = 4.46) between boys and girls. In case of weight, girls had higher mean weight than boys corresponding to their higher heights, the minimum mean values (21.30kg in boys and 23.19kg in girls) were found in the age group 6+ years and the maximum mean values (53.70kg in boys and 50.11kg in girls) were noted in age group 15+ years with statistically significant differences (p≤0.05) in age group 7+ years (t = 3.25) and age group 8+ years (t = 3.58) and highly significant differences (p≤0.001) in age group 9+ years (t = 5.75) between them. BMI as being dependent upon both height and weight showed the similar trend as weight, mean values being higher in girls owing to the greater weight; the minimum mean values (14. Table 3 shows the distribution of mean values and standard deviations of percent body fat and percent lean body mass in school going boys and girls of Amritsar. In case of percent body fat, the minimum mean values (14.23% in boys and 17.89% in girls) were found in the age group 10+ years and maximum mean values (22.81% in boys and 25.30% in girls) in age group 14+ years in boys and 15+ years in girls with statistically significant differences (p≤0.05) in age group 10+ years (t = 3.21) and age group 15+ years (t=3.16) and highly significant differences (p≤0.001) in age group 6+ years (t = 4.88), 7+ years (t=5.63), 8+ years (t=4.39), 9+ years (t=4.45) and in age group 13+ years (t=4.08) between boys and girls. In case of percent lean body mass, the minimum mean values (77.23% in boys and 74.44% in girls) were noted in the age group 14+ years in boys and age group 15+ years in girls and the maximum mean values (85.74% in boys and 82.11% in girls) were recorded in age group 10+ years with statistically significant differences recorded (p≤0.05) in age group 10+ years (t = 3.19) and age group 15+ years and highly significant differences (p≤0.001) in age group 6+ years (t=4.86), 7+ years (t=5.65), 8+ years (t=4.37), 9+ years (t=4.45) and in age group 13+ years (t=4.08). {image:6}
The purpose of the study was to explore the correlations between obesity in terms of BMI and percent body fat and lumbar flexion, extension and lumbar lateral flexion in school going children aged 6-15 years of Amritsar. The present study revealed that, by about 9-10 years in girls and 11-12 years in boys, the rate of growth began to increase. Girls had higher height than boys till the age of 9 years after which boys attained higher height than girls. But in another study conducted by Malina 18 this rate of growth occurred by about 10-11years in girls and 12-13 years in boys. This acceleration in height marks the beginning of the adolescent growth spurt, a period of rapid growth. The rate of growth increases until it reaches a peak then gradually decreases and eventually stops. Highly significant negative correlations were identified between BMI and lumbar flexion, extension and lateral flexion in both boys and girls which were consistent with findings of Michele et al 19 which concluded that obesity also was related significantly to the flexibility measurements. Highly significant negative correlations were found in the present study between percent body fat and lumbar range of motions in boys and with lumbar flexion and extension in girls. The similar findings were noted by Gilleard and Smith 20 showing decreased range of forward flexion motion and concomitant increases in hip joint moment which gave insight into the aetiology of functional decrements and musculoskeletal pain seen in obesity. The Body weight and lumbar flexion also showed highly significant negative correlations in both school going boys and girls showing that greater body weight was associated with lesser lumbar flexion.
